This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 




(19) World Intellectual Property Organization 

International Bureau KmS^ t Uftil litlllli 11 11I1U Hill Ull I llllllilll lilil lllfllllll I1IJ iil 

(43) International Publication Date (10) International Publication Number 

19 July 2001 (19.07.2001) PCX WO 01/51073 A2 



(51) International Patent Classification 7 : A61K 38/00 

(21) International Application Number: PCT/US01 /009 1 3 

(22) International Filing Date: 12 January 2001 (12.01.2001) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 

09/482.992 14 January 2000 (14.01.2000) US 

09/752,731 3 January 2001 (03.01.2001) US 

(71) Applicant (for al! designated States except US): NEW 
HORIZONS DIAGNOSTICS, CORPORATION 
[US/US]; 9110 Red Branch Road, Columbia, MD 
21045-2014 (US). 



(72) Inventors; and 

(75) Inventors/Applicants (for US only): FISCHETTI, 
Vincent [US/US]; 448 Joan Court, West Hempstead, 
NY 11552 (US). LOOM1S, Lawrence [US/US]; 11374 
Buckeberry Path, Columbia, MD 21044 (US). 

(74) Agent: BENT, Stephen, A.; Foley & Larder, 3000 K 
Street, N. W., Suite 500, Washington, DC 20007-5 1 09 (US). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ, 
DE, DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, 
HU, ID, IL, IN, IS, JP. KE, KG, KP, KR, KZ, LC, LK, LR, 
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, 
NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, 
TR, TT, TZ, UA, UG, US, UZ. VN, YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 

[Continued on next page] 



(54) Title: THE PARENTERAL USE OF BACTERIAL PHAGE ASSOCIATED LYSLNG ENZYMES FOR THE THERAPEUTIC 
TREATMENT OF BACTERIAL INFECTIONS 




(57) Abstract: The present invention discloses 
a method and composition for the treatment 
of bacterial infections by the parenteral 
introduction of a therapeutic agent comprising 
an effective amount of at least one lytic 
enzyme produced by a bacteria infected with a 
bacteriophage specific for said bacteria wherein 
the lyric enzyme is selected from the group 
consisting of lytic enzymes, and modified 
lytic enzymes such as shuffled lytic enzymes, 
chimeric lytic enzymes, and combinations 
thereof, wherein said lytic enzyme is in an 
appropriate carrier for delivering the lytic 
enzyme into a patient The therapeutic agent 
may additionally include a holin enzyme, 
which may be a shuffled holin enzyme or a 
chimeric holin enzyme. The injection can 
be done intramuscularly, subcutaneously, r 
ino-avenously. 



01/510 73 A2 IlllllPlllllBlllBllllllilillllllllllll 



natent (AM AZ.BY, KG, KZ. MD, RU. TJ. TM), European For two-letter codes and other abbreviations, refer to the Guid- 
patent (AT BE, CH. CY. DE. DICES, FL FR. GB, GR, IE, once Notes on Codes and Abbreviations^ appearing at the begin- 
n - LU MC NL, FT, SE, TR), OAPI patent (BF. BJ, CF, ning of each regular issue of the PCT Gazette. 



CG, CI, CM. GA, GN, GW, ML, MR, NE. SN, TD, TG). 
Published: 

without international search report and to be republished 

upon receipt of that report 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
19 July 2001 (19.07.2001) 




PCT 



(10) International Publication Number 

WO 01/51073 A3 



(51) International Patent Classification 7 : A61K 38/46 

(21) International Application Number: PCT/US01/0O913 

(22) International Filing Date: 12 January 2001 (12.01 .2001) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 

09/482,992 14 January 2000(14.01.2000) US 

09/752,731 3 January 2001 (03.01 .2001) US 

(71) Applicant (for all designated States except US): NEW 
HORIZONS DIAGNOSTICS, CORPORATION 
[US/US]; 9110 Red Branch Road, Columbia, MD 
21045-2014 (US). 

(72) Inventors; and 

(75) Inventors 'Applicants (for US only)-. F1SCHETTL 
Vincent [US/US]; 448 Joan Court, West Hempstead. 
NY 11552 (US). LOOMIS, Lawrence fUS/US]; 11374 
Buckeberry Path, Columbia, MD 21044 (US). 



<81 ) Designated Stales (national): AE. AG. AL, AM, AT. AU, 
AZ. BA. BB. BG. BR. BY. BZ. CA. CH. CN. CR. CU. CZ. 
DE. DK. DM. DZ. EE. ES. FI, GB. GD. GE. GH. GM. HR. 
HU. ID. IL. IN. IS. JP. KE. KG. KP. KR. KZ. LC. LK. LR. 
LS. LT. LU. LV. MA, MD. MG. MK. MN, MW, MX. MZ. 
NO. NZ. PL. PT. RO. RU. SD. SE. SG. SI. SK. SL. TJ. TM. 
TR. TT. TZ. UA, UG, US. UZ. VN. YU. ZA. ZW. 

(84) Designated States (regional)'. ARIPO patent (GH. GM. 
KJE. LS. MW, MZ. SD. SL. SZ. TZ. UG. ZW), Eurasian 
patent (AM. AZ. BY. KG. KZ. MD. RU. TJ. TM). European 
patent (AT. BE, CH. CY. DE, DK. ES, FI. FR, GB, GR. IE. 
IT. LU. MC. NL. PT, SE. TR). OAP1 patent (BF. BJ. CF, 
CG, CI, CM. GA, GN, GW. ML. MR. NE, SN, TD, TG). 

Published: 

— with international search report 

(88) Date of publication of the international search report: 

20 December 2001 

For rwo-le'ie*- rojfss and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
mng of each regular issue of the PCT Gazette. 



(74) Agent: BENT, Stephen, A.; Foley & Larder. 3000 K 
Street, N.W.. Suite 500. Washington. DC 20007-5 109 (US). 



< 

^ (54) Title: THE PARENTERAL USE OF BACTERIAL PHAGE ASSOCIATED LY SING ENZYMES FOR THE THERAPEUTIC 
P TREATMENT OF BACTERIAL INFECTIONS 
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introduction of a therapeutic agent comprising an effective amount of at least one lytic enzyme produced by a bacteria infected with a 
J? bacteriophage specific for said bacteria wherein die lyuc enzyme is selected from the group consisting of lytic enzymes, and modified 
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What we claim is: 

1) A method for the treatment of bacterial infections, comprising: 
administering parenterally an effective amount of a therapeutic agent, said 
therapeutic agent comprising at least one enzyme produced by a bacteria 
infected with a bacteriophage specific for said bacteria, wherein said at least 
one enzyme is selected from the group consisting of lytic enzymes, modified 
lytic enzymes, and combinations thereof; and 

a carrier for delivering said lytic enzyme to the site of the infection. 

2) The method according to claim 1, wherein said modified lytic enzymes are 
selected from the group consisting of chimeric lytic enzymes, shuffled lytic 
enzymes, and combinations thereof. 

3) The method according to claim 1, further comprising at least one holin 
enzyme. 

4) The method according to claim 3, wherein said at least one holin enzyme is a 
shuffled enzyme. 

5) The method according to claim 3, wherein said at least one holin enzyme is a 
chimeric enzyme. 

6) The method according to claim 1, wherein the at least one enzyme is for the 
treatment of Pseudomonas. 
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7) The method according to claim 1 , wherein the at least one enzyme is for the 
treatment of Streptococcus 

8) The method according to claim 1, wherein the at least one enzyme is for the 
treatment of Staphylococcus . 

9) The method according to claim 1 , wherein the at least one enzyme is for the 
treatment of Clostridium. 

10) The method according to claim 1, wherein said composition farther 
comprises a buffer that maintains pH of the composition at a range between 
about 4.0 and about 9.0. 

11) The method according to claim 10, wherein the buffer maintains the pH of 
the composition at the range between about 5.5 and about 7.5. 

12) The method according to claim 10, wherein said buffer comprises a reducing 
reagent. 

13) The method according to claim 12, wherein said reducing reagent is 
dithiothreitol. 

14) The method according to claim 10, wherein said buffer comprises a metal 
chelating reagent. 

15) The method according to claim 14, wherein said metal chelating reagent is 
ethylenediaminetetracetic disodium salt. 
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16) The method according to claim 10, wherein said buffer is a citrate-phosphate 
buffer. 

17) The method according to claim 1, further comprising a bactericidal or 
bacteriostatic agent as a preservative. 

18) The method according to claim 1, wherein said at least one lytic enzyme is 
lyophilized. 

19) The method according claim 1, further comprising administering a 
concentration of about 100 to about 500,000 active enzyme units per 
milliliter of fluid in the wet environment of the nasal or oral passages. 

20) The method according to claim 19, further comprising administering the 
concentration of about 100 to about 10,000 active enzyme units per milliliter 
of fluid in the wet environment of the nasal or oral passages. 

21) The method according to claim 1, wherein said therapeutic agent is 
administered intravenously. 

22) The method according to claim 1, wherein said therapeutic agent is 
administered intramuscularly. 

23) The method according to claim 1, wherein said therapeutic agent is 
administered subcutaneously. 

24) The method according to claim 1, wherein the therapeutic agent further 
comprises at least one complementary agent which potentiates the 
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bactericidal activity of the lysine enzyme, said complementary agent being 
selected from the group consisting of penicillin, synthetic penicillins 
bacitracin, methicillin, cephalosporin, polymyxin, cefaclor. Cefadroxil, 
cefamandole nafate, cefazolin, cefixime, cefrnetazole, cefonioid, 
cefoperazone, ceforanide, cefotanme, cefotaxime, cefotetan, cefoxitin, 
cefpodoxime proxetil, ceftazidime, ceftizoxime, ceftriaxone, cefriaxone 
moxalactam , cefuroxime, cephalexin, cephalosporin C, cephalosporin C 
sodium salt, cephalothin, cephalothin sodium salt, cephapirin, cephradine, 
cefiiroximeaxetil, dihydratecephalothin, moxalactam, loracarbef. mafate and 
chelating agents in an amount effective to synergistically enhance the 
therapeutic effect of the lysin enzyme. 

25) The method according to claim 1, wherein said carrier comprises of distilled 
water, a saline solution, albumin, a serum, and any combinations thereof. 

26) The method according to claim 1, wherein said carrier further comprises 
preservatives. 

27) The method according to claim 26, wherein said preservatives comprise 
p-hydroxybenzoates. 

28) The method according to claim 1, wherein said carrier comprises an isotonic 
solution for an injection, said isotonic solution comprising a compound 
selected from group consisting of sodium chloride, dextrose, mannitol, 
sorbitol, lactose, phosphate buffered saline, gelatin, albumin, a 
vasoconstriction agent and combination. 
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29) The method according to claim 28, wherein said further carrier further 
comprises DMSO. 

30) The method according to claim 1, wherein said method is for the 
prophylactic treatment of infections. 

31) The method according to claim 1, wherein said method is for the therapeutic 
treatment of infections. 

32) The method according to claim 1, further comprising at least one enzyme 
which is not selected from the group consisting of at least one shuffled lytic 
enzyme, at least one chimeric lytic enzyme, and at least one holin lytic 
enzyme. 

33) A composition for the treatment of bacterial infections, comprising: 

a therapeutic agent comprising an effective amount of at least one . enzyme 
produced by a bacteria infected with a bacteriophage specific for said 
bacteria and a carrier for the parental delivery of said lytic enzyme to the site 
of the infection, wherein said at least one enzyme is selected from the group 
consisting of lytic enzymes, shuffled lytic enzymes, chimeric lytic enzymes, 
and combinations thereof; and 

a carrier for parenterally delivering said lytic enzyme to the site of the 
infection. 

34) The composition according to claim 33, further comprising at least one holin 
enzyme. 
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35) The composition according to claim 34, wherein said at least one holin 
enzyme is a chimeric enzyme. 

36) The composition according to claim 34, wherein said at least one holin 
enzyme is a shuffled enzyme. 

37) The composition according to claim 33, wherein the at least one enzyme is 
for the treatment of Pseudomonas. 

38) The composition according to claim 33, wherein the at least one enzyme is 
for the treatment of Streptococcus 

39) The composition according to claim 33, wherein the at least one enzyme is 
for the treatment of Staphylococcus. 

40) The composition according to claim 33, wherein the at least one enzyme is 
for the treatment of Clostridium. 

41) The composition according to claim 33, wherein said composition further 
comprises a buffer that maintains pH of the composition at a range between 
about 4.0 and about 9.0. 

42) The composition according to claim 4 1 , wherein the buffer maintains the pH 
of the composition at the range between about 5.5 and about 7.5. 

43) The composition according to claim 41, wherein said buffer comprises a 
reducing reagent. 



-25- 



WO 01/51073 



PCT/USO 1/0091 3 



44) The composition according to claim 43, wherein said reducing reagent is 
dithiothreitol. 

45) The composition according to claim 41, wherein said buffer comprises a 
metal chelating reagent. 

46) The composition according to claim 45, wherein said metal chelating reagent 
is ethylenediaminetetracetic disodium salt. 

47) The composition according to claim 41, wherein said buffer is a 
citrate-phosphate buffer. 

48) The composition according to claim 33, further comprising a bactericidal or 
bacteriostatic agent as a preservative. 

49) The composition according to claim 33, wherein said at least one enzyme is 
lyophilized. 

50) The composition according claim 33, further comprising a concentration of 
about 100 to about 500,000 active enzyme units per milliliter of fluid in the 
wet environment of the nasal or oral passages. 

51) The composition according to claim 50, further comprising the 
concentration of about 1000 to about 100,000 active enzyme units per 
milliliter of fluid in the wet environment of the nasal or oral passages. 

52) The composition according to claim 33, wherein said therapeutic agent is 
administered intravenously. 
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The composition according to claim 33, wherein said therapeutic agent is 
administered intramuscularly. 

The method according to claim 34, wherein said therapeutic agent is 
administered subcutaneously. 

The composition according to claim 33, wherein the therapeutic agent 
further comprises at least one complementary agent which potentiates the 
bactericidal activity of the enzyme, said complementary agent being selected 
from the group consisting of penicillin, synthetic penicillins bacitracin, 
methicillin, cephalosporin, polymyxin, cefaclor. Cefadroxil, cefamandole 
nafate, cefazolin, cefixime, cefmetazole, cefonioid, cefoperazone, ceforanide, 
cefotanme, cefotaxime, cefotetan, cefoxitin, cefpodoxime proxetil, 
ceftazidime, ceftizoxime, ceftriaxone, cefriaxone moxalactam , cefuroxime, 
cephalexin, cephalosporin C, cephalosporin C sodium salt, cephalothin, 
cephalothin sodium salt, cephapirin, cephradine, cefuroximeaxetil, 
dihydratecephalothin, moxalactam, loracarbef. mafate and chelating agents 
in an amount effective to synergistically enhance the therapeutic effect of the 
lysin enzyme. 

The composition according to claim 33, wherein said carrier comprises of 
distilled water, a saline solution, albumin, a serum, and any combinations 
thereof. 

The composition according to claim 33, wherein said carrier further 
comprises preservatives. 
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58) The composition according to claim 57, wherein said preservatives comprise 
p-hydroxybenzoates. 

59) The composition according to claim 33, wherein said carrier comprises an 
isotonic solution for an injection, said isotonic solution comprising a 
compound selected from group consisting of sodium chloride, dextrose, 
mannitol, sorbitol, lactose, phosphate buffered saline, gelatin, albumin, a 
vasoconstriction agent and combinations. 

60) The composition according to claim 33, wherein said carrier further 
comprises DMSO. 

61) The method according to claim 33, wherein said therapeutic agent is for the 
therapeutic treatment of infections. 

62) The method according to claim 33, wherein said therapeutic agent is for the 
prophylactic treatment of infections. 
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compound/composi ti on . 

2. Claims Nos.: 

because they relate to pans ot the International Application mat do not comply with the prescribed requirements to such 

an extent that no meaninpful International Search can be carried out, specifically: 



3. Claims Nos.: 

because they are dependent claims and are not dratted in accordance with the second and third sentences ot Rule 6.4(a). 



Box II Observations where unity ol invention is lacking (Continuation ol item 2 of 1irst sheet) 

This International Searching Authority tound multiple inventions in this international application, as tollows: 



■j m 1 I as all required additional search tees were timely paid by the applicant, this international Search Report covers all 
' ' searchable claims. 



2. I 1 As all searchable claims could be searched without efiort justifying an additional tee, this Authority did not invite payment 
ot any additional lee. 



3. I I As only some ot the required additional search tees were timely paid by the applicant, • 
I ' covers only those claims tor which tees were paid, specifically claims Nos.: 



, this International Search Report 

: only 1 



4. [ j No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
restricted to the invention first mentioned in the claims: it is covered by claims Nos.: 



Remark on Protest \~^~] The £ddi,ional search ,ee£ werG accompanied by the applicant's protest. 

J J No protest accompanied the payment ot additional search tees. 
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